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8V.WAL NO,: 0*3/586,704 ART UNIT: 1644 

IIUiD: Juno 5, 2000 

HOW: IDENTIFICATION OF DF.C, A RECEPTOR Willi C-TYPE LECTIN 

DOMAINS. NUCUilC ACIDS ENCODING DEC, AND USES 
TUERHOF 

PilCl.^ljAT.(QbI I'NPKR n£R&L±m 

COMMISSIONER FOR PATENTS 
P.O, BOX 1450 

ALEXANDRIA, VIRGINIA m 13-1450 
SIR; 

I, MlCMtiL NUSSliNZWIIICI, hereby declare and stale that- 

I. J nm a Howard Hujtfios Investigator, Sherman Fuirchild Professor and Senior 
Phyafekm at Rockefeller University having received my Ph.D. degree from iho 
Rockefeller University In 1081 and my M,D. degree from New Yorfc University in 1982. 
I revived noatdoctornl medical and scientific training nt Harvard University. My full 
cimiuulum vifnu is attached licrclo us Exhibit A. 

X My principal area of research is in Immunology and among other positions 1 
serve as reviewer in numerous funding agencies of many countries, including the 
Notional fifeliluic of Health, March of Dimes, Dim? Foundation. I also have served as 
revievver for numerous scientific journals, and I am the Editor of the Journal of 
Kxpcrimental Medicine and the Journal of Immunologic Methods. 

3. In the course of my activities, I Iiavc been listed as inventor on several patent 
application:), including the one noted above entitled IDENTIFICATION OF DEC, A 
RUCITPTOR WITH C-TYPfl LECTIN DOMAINS, NUCLEIC ACIDS ENCODING 
Dfic:, AND USRSi TllltRHOP , Imviug U.S. Serial Number 09/586,704, which is a 
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cowiiumtlon of U.S. application Serial Number 08/381 ,528, filed on January 31, 1995, 
now abandoned. 

4. 1 have reviewed Iho disclosure oClho present application, with particular 
t'lrtplMtta on the object mutter of the present application and in particular, how the 
landing claims dilTcr from Iho art cited by the Examiner. 

5. The present application claims a vaccine for inducing an immune response 
compiinin^ np anligcn from a pathogen conjugated to u Dendritic and Epithelial Cell-205 
Hsnml, wherein the DEC-205 ligand is <m anti-human DEC-205 antibody or 
iin anti* murine 0)20*205 antibody reactive with a human DEC-205 protein and an 
immiino stimulator. 

& tinned on the .subject mailer of the present application, it is my opinion that 
ihare was no teaching in the prt thnt PCC-205 was an endocytic receptor which 
functioned to ilolivcr an antigen 1o an antigen-processing compartment in a cell, prior to 
tha lime of our invention. Nenwacc discloses cell surface receptor but does not disclose 
nf£C»?Q5, Many surface receptors da not deliver antigens to processing compartments. 
I or example, antigens bound to inucrophayo mannose receptor on dendritic cells, which 
js ;i elase relative of DBC-2<15» Are inicrnalizcd but not processed and presented (Mahnke, 
K M Quo. M, l/cc, S„ Sepulvcdu, II, Swain, S,U, Nussensweig, M.C. & Steinman, K.M.; 
0>000), TIio dcndriHo cell receptor for endncytosis, DEC-205, can recycle and enhance 
antigen prctittitniion via MUCH*, lysosomal compartments,./, of CcllBtahgy 151:673- 
rt/W). There qre no known aequ^necfi that act as targeting sequences for antigen 
processing compartments, and furthermore, the sequence of DEC-205 was not known in 
my case. Thus, it would not be possible for one skilled in the art to know (hat DEC-205 
would function as an endocylio receptor for antigen delivery to processing compartments, 
Hum making this meconium potentially useful in die area of vaccine development 

7. Furthermore, the disclosure in Ncmozcc is based on David Parkers original 
finding published in the Jourmfo/Iixperimental Medicine (Tony HP-, Parker DC, 
( 1985), Major histocompatibility complex-restricted, polyclonal B cell 
responses resulting from helper T cell recognition of 
antiimmunoglobulin presented by small B lymphocytes, Journal of 
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fa ftcrhrtentdi Medicine, 161(1): 223-41), Which demonstrates that antibodies to 
11 cell tttirfacc ittimnnogltibtjtin could be processed and presented in u//*y>, One skilled in 
llio wrt would know thut this technique Ivts never been used to immunize or tolerize in 
man* probably because H cell* simply fund ion as initiators of immune responses in vivo 
although tlicy enn act m antigen prefidiling cells secondarily. Thus, one skilled in the ore 
would WH tteliiec that anltgcn targeting with antibodies would work In vivo. 

8. Thus, in addressing the ttxaminor s position that the Kraal antibody binds DEC, 
I an .sttite nmj ftiieat (h{it Ihc opposite is, in feet, true as relates to the inability of the 
Kurd antibody to bind human DHV205. My laboratory has cloned and expressed human 
I JtyHUtf (Guo, M. t Gong, S., Mnric, 9„ Misulovin, Z„ P$ck, M„ Mahnkc, K., 
Niwsenzwcia, M-C. A Steipipah, R t ; (2000), A monoclonal antibody to thoDEC-205 
utulncytosU receptor on human dendritic cell?, Human Immunology 61:720-738) and wc 
\\tm tested our antibodies, n* well as Iho NUXM45 antibody, for reactivity to die human 
l>l(O~205 protein, and wo have obtained quite different results- The Kraal NLDC-145 
iititlhody doc* not react with h\\um\ DE&2Q5. We noted this in our current patent 
implication In lines 15-10 on page 3 of (ho specification, which states that human DEC- 
20$ |* characterized by not VcactinR with monoclonal antibody NLDC-145* Further 
wpportin our ponding application can bo found in lines 10-13, on page 45, whore wc 
hf.ito (hot an advantage a four present indention is that the antibodies described in the 
application can bo used to target molecules to human dendritic cells. As wc noted in the 
upplioni ion, It u recognised that this is a significant advantage, since the prior art 
nniihody of Krnal et nl. failed to recogni'/e human PKC , Since the reactivity of our 
antibodies w|lh human protein is port of our description and claims, I bclioyc 
tht\1 lids differentiates out antibodies over the antibody described by Kraal. 

9. i'urthcrmoro, it was the wort done in jny laboratory that helped to identify 
hupmn DUCTUS Wil its significance tw on endoi-ytio iweptor. Further cloning and 
expression of the protein then pointed to the differences In the reactivity of the Kraal 
suillborfy compared to our own antibodies, Thus, it would not have been obvious to ono 
skilled in the atl tt> practice the use of our. antibodies reactive to human DEC-205 protein 
for t;ng$linfcC antigens to humnit DBG-205 protein, or to use it for vaccines for eliciting an 
irtunnno response, 6inco neither the anybodies developed by my laboratory nor the 
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i.xlslo«co ot'humnn DEC5-205 wua known prior to our own wort. Thus, the information 
in Ihc Held was insufficient to cnqblc the sic i I led person to combine the teachings of Kraal 
with the toadiings of Neinazcu wul lo rcsxjU in tho use of our antibodies that react with 
human to produce tip desired immunological response. 

I hereby declare tlmt all statements made herein of my awn knowledge arc true 
tlmt nil statements made on information and belief ore believed to be true; and 
Hi filler, lhat iliusc statements wore made with the knowledge that willful false statements 
and the like so mode nn> punishable by fine or Imprisonment ot both, under Tillo 18 of 
fho U.S. Code, Section 100). and that such willful false statements may jeopardize the 
vnlidiky or ihte opplicuiinn or any potent Issuing thereon. 
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EXHIBIT A 



CURRICULUM VITAE 



Name: 

Date of Birth: 

Education; 

1975 
1981 
1982 

Clinical Training: 
1982-1985 

1984-1985 



Postdoctoral Training: 

1986-1989 



Michel C. Nussenzweig 
February 10, 1955 



B.A. - New York University College of Arts and Sciences 

Ph,D. - The Rockefeller University 

M.D. - New York University School of Medicine 



Intern & Resident, Internal Medicine 
Massachusetts General Hospital 
Clinical Fellow, Infectious Diseases 
Massachusetts General Hospital 

Harvard Medical School, Department of Genetics 



Professional Appointments 

1990-1996 
1990-1999 
1996-present 

1999- present 

2000- present 

T Tniv 



Assistant & Associate Professor, The Rockefeller University 
Assistant & Associate Investigator, Howard Hughes Medical Institute 
Professor & Senior Physician, The Rockefeller University 
Investigator, Howard Hughes Medical Institute 
Sherman Fairchild Professor of Immunology, The Rockefeller 



Honors & Awards 

Sunama Cum Laude, New York University College of Arts and Sciences - 1975; Phi Beta Kappa, 
New York University College of Arts and Sciences - 1975; Alpha Omega Alpha, New York 
University Medical School - 1982; Bertram M. Gresner Memorial Research Award, New York 
University School of Medicine - 1982; Elected Member American Society of Clinical 
Investigators - 1997, Solomon A. Berson Award for Basic Science - 2002 

Teaching: 

Immunology, Course Organizer 
InstitMtional: 

Chair, Transgenic Facility Coordinating Committee 
Chair, Animal Care and Use Committee 
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Chair, Hospital Seminar Committee 
Member, Immunology Search Committee 

Member, Institutional Review Board for Biohazards, Radioisotopes, Toxic Chemicals, and 
Carcinogens 

Member Hospital GCRC Scientific Advisory Committee 
Elected Senior Faculty Representative Academic Council 
Member, Virology Search Committee 

National 

Arthritis Foundation Molecular Immunology study section 1993-1996 

NIH Lnmunobiology Study Section Ad Hoc reviewer 1998, and 1999 

NIH ALY Study Section Ad Hoc Reviewer, 1999 

NIH NIAID Council Ad Hoc 1998 

Organizer Keystone Symposium on Dendritic Cells 199S 

Organizer Keystone Symposium on B Cells 1999 

March of Dimes Review Committee 1999- 

External Reviewer LMGD NICHD 2000 

Damon Runyon Cancer Research Fund Review Committee 2000-2002 
American Association of Immunologists Program Committee 2000- 
NIH ALY Study Section Member 2001- 
Organizer Keystone Symposium on B Cell Biology 2003 



Consultant: 

Abgenix, Fremont, CA 
Zycos, Lexington MA 

Professional Memberships: 
American Association of Immunologists 
American Medical Association 
The New York Academy of Sciences 
Kunkel Society 
Harvey Society 



Editorial: 



1996-Present 

1999- Present 

2000- Present 
2002-Present 



Editor, The Journal of Experimental Medicine 
Editor, The Journal of Immunological Methods 
Transmitting Editor, International Immunology 
Advisory Editor, Nature Reviews Immunology 
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Publications; 

1. Steinman, R.M., Witmer, M.D., Nussenzweig, M.C., Chen, L.L. & Cohn, Z.A. 
Dendritic Cells: an important new cell type in the mixed leukocyte reaction. In: Kaplan 
JG, ed. Proc. of the 13th International Leukocyte Culture conference. Elsevier/North 
Holland Publ. Co. 273. (1979) 

2. Steinman, R.M., & Nussenzweig, M.C. Dendritic cells features and functions. 
Immunol Rev. 53:127-147. (1980) 

3. Nussenzweig, M.C. & Steinman, R.M. Contribution of dendritic cells to stimulation of 
the syngeneic mixed leukocyte reaction. J. Exp. Med. 15 1 : 1 196-1 212. (1 980) 

4. Nussenzweig, M.C., Steinman, R., Gutcbinov, B„ & Conn, Z.A. Dendritic cells are 
accessory cell for the development of anti-trinitropbenyl cytotoxic T cells. J. Exp. Med. 
152:1070-1084. (1980) 

5. Steinman, R.M., Witmer, M.D., Nussenzweig, M.C., Chen, L.L., Schlesinger, S.J., & 
Cohn, Z. A. Dendritic Cells of the Mouse Identification and Characterization. J. Invest. 
Dermatol. 75:14-16. (1980) 

6. Nussenzweig, M.C., Steinman, R.M., Unkeless, J.C., Witmer, M„ Gutcbinov, B., & 
Cohn, Z. A. Studies of the cell surface of mouse dendritic cells and other leukocytes. J. 
Exp. Med. 154:168-187.(1981) 

7. Steinman, R.M., Witmer, M.D., Nussenzweig, M.C., Gutchinov, B., & Austyn, J.M. 
Studies with a monoclonal antibody to mouse dendritic cell . Transplantation 31:151. 
(1981) 

8. Nussenzweig, M.C, & Steinman, R.M. Surface of dendritic cells. Immunology Today 
3:65 (1982) 

9. Nussenzweig, M.C., Steinman, R.M., Witmer, M.D., & Gutehinov, B. A monoclonal 
antibody specific for mouse dendritic cells. Pro. Natl. Acad. Scl, USA 79:161-165. 
(1982) 

10. Steinman, R.M., Gutchinov, B., Witmer, MJX, & Nussenzweig, M.C. Dendritic cells 
are the principal stimulators of the primary mixed leukocyte reaction in mice. J. Exp. 
Med 157:613-627.(1983) 

1 1. Nussenzweig, M.C., Shaw, A.C., Sinn, E., Danner, D.B., Holmes, K.L., Morse, H.C., & 
Leder, P. Allelic exclusion in transgenic mice that express the membrane form of 
immunoglobulin. Science 236:816-819. (1987) 
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12. Nusseimveig, M.C., Shaw., A.C., Sinn, E., Tones, J. F & Leder, P. Allelic exclusion in 
transgenic mice that carry human mutant human immunoglobulin genes. Exp. Med. 
167:1969-1974 (1988) 

13. Nussenzweig, M.C, Schmidt, E.V., Shaw, A.C., Sinn, E„ Tones, J., Mathey-Prevot, B., 
Pattengale, P.K. & Leder, P. A human immunoglobulin gene reduces the incidence of 
lymphomas in c-Myc bearing transgenic mice. Nature 336:446-450. (1989) 

14. Morton, C.C., Nussenzweig, M.C., Sousa, R., Sorenson, G.D., Pettengill, O.S. & Shows, 
T.B. Mapping and characterization of an X-linked processed gene related to mycll. 
Genomics 4:367-375. (1989) 

15. Shimizu, A., Nussenzweig, M.C., Tataunobu-Ryushin, M., Leder, P., & Honjo, T. 
Immunoglobulin double isotype expression by trans-mRNa in a human immunoglobulin 
transgenic mouse. Prod. Natl. Acad. Sci. USA. 86:8020-8023. (1989) 

16. Shimizu, A., Kinashi, T., Nussenzweig, Tataunobu-Ryushin, M., Leder, P., & 
Honjo, T. Molecular mechanism for immuno-globulin double-isotope expression. Cold 
Spring Harbor Symposia on Quantitative Biology Vol. LIV 175. 

17. Friedlander, R„ Nussenzweig, M.C., & Leder, P, Complete nucleotide sequence of the 
membrane form of the human IgM heavy chain. Nucleic Acids Res. Vol. 18(14):4278. 
(1990) 

18. Shimizu, A., Nussenzweig, M.C., Han, H., Sanchez, M., & Honjo, T. Trans-splicing as 
a Possible Molecular Mechanisms for the Multiple Isotope Expression of the 
Immunoglobulin Gene. J. Exp. Med. 173:1385-1393. (1991) 

19. Costa, T., Suh, H-Y., & Nussenzweig, M.C. Chromosomal Position of Rearranging 
USA 89:2205-2208. (1992) 

20. Costa, T., Franke, R.R., Sanchez, M., Misulovin, Z., & Nussenzweig, M.C. Functional 
Reconstitution of an Immunoglobulin Antigen Receptor in T Cells. J. Exp. Med. 
175:1669-1676. (1992) 

21. Sanchez, M., Misulovin, Z., Burkhardt, AX., Mahajan, S., Costa, T., Franke, R.R., 
Bolen, J.B. & Nussenzweig, M.C. Signal Transduction by Immunoglobulin Is Mediated 
Through Iga and Igp. J. Exp. Med. 178:1049-1055. (1993) 

22. Burkhardt, A.L., Costa, T., Misulovin, Z., Stealy, B., Bolen, J.B., & Nussenzweig, M.C. 
Iga and Igp are Functionally Homologous to the Signaling Protein of the T cell Receptor. 
Molecular & Cellular Biology Vol. 14(2):1095-1103. (1994) 
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23. Kurosaki, T., Muta, T., Sanchez, M., Misulovin, Z., Nussenzweig, M.C., & Ravetch, 
IV. A 1 3 amino acid motif in the cytoplasmic domain of FcyRIIB modulates B cell 
receptor signalling. Nature Vol. 368:70-73. (1994) 

24. Spanopoulou, E., Roman, C.A.J., Corcoran, L., Schlissel, M.S., Silver, D.P., Storb, U., 
Nemazee, D., Nussenzweig, M.C., Shinton, S.A., Hardy, R.R., & Baltimore, D. 
Expression of functional immunoglobulin transgenes allows ordered B-cell differentiation 
to progress in Rag- 1 deficient mice. Genes & Development Vol. 8:1030-1042, (1994) 

25. Wayne, J., Sub, H„ Misulovin, Z., Sokol, K.A., Inaba, K., & Nussenzweig, M.C. A 
Regulatory Role for Recombinase Activating Genes, RAG-1 and RAG-2, in T Cell 
Development. Immunity Vol. 1:95-107. (1994) 

26. Qin, X.F., Luo, Y., Suh, H.-Y„ Wayne, I, Misulovin, Z., Gerster, T., Roeder, R.G. & 
Nussenzweig, Transformation by homeobox genes can be mediated by selective 
transcriptional repression, EMBOJ. Vol 13:5967-5976, (1994) 

27. Wayne, J., Suh, H.-Y., Sokol, K., Petrie, H.T., Witmer-Pack, M„ Edelhoff, S., Disteche, 
CM., & Nussenzweig, M.C. TRC Selection and Allelic Exclusion in RAG Transgenic 
Mice that Exhibit Abnormal T Cell Localization in Lymph Nodes and Lymphatics, y. 
rmmunol. Vol. 153:5491-5502. (1994) 

28. Mitchell, R.N., Barnes, K.A., Grupp, S.A., Sanchez, M., Misulovin, Z., Nussenzweig, 
M-C. &l Abbas, AX Intracellular Targeting of Antigens by Membrane Immunoglobulin 
in B Lymphocytes J. Exp. Med. 181:1705-1714. (1995) 

29. Heufler, C, Humborg, C. B Steinman, R,M., Schuler, G. and Nussenzweig, M.C. A 
molecular strategy to identify molecules that are specific for dendritic cells and/or critical 
to their unique immunostimulatory function. Adv. Exp. Med Biol 378:367-369 (1995) 

30. Papavasiliou, F., Misulovin, Z., Suh, H.-Y., Nussenzweig, M.C. The role of Igp in 
Precursor B cell Transition and Allelic Exclusion. Science Vol. 268:408-411 (1995) 

31. Jiang, W., Swiggard, W., Heufler, C, Peng, M., Steinman, RJVl., & Nussenzweig, M.C. 
The receptor DEC-205 expressed by dendritic cells and thymic epithelial cells is involved 
in antigen processing. Nature 375:151-155. (1995) 

32. Inaba, K., Swiggard, W.J., Inaba, M., Meltzer, I, Mirza., Sasagawa, T., Nussenzweig, 
M.C., & Steinman, R-M. Tissue distribution of the DEC-205 protein that is detected by 
the monoclonal antibody NLDC-145. L Expression on dendritic cells and other subsets 
of mouse Leukocytes. Celt. Immunol 163:148-156 (1995) 

33. Swiggard, W. J„ Asm, M., Nussenzweig, M.C., & Steinman, R.M. DEC-205, a 205 kDa 
Protein abundant on mouse dendritic cells and thymis epithelium that is detected by the 
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monoclonal antibody NLDC-145; Purification, characterization and N-terminal amino 
acid sequence. Cell Immunol 165:302-311 (1995) 

34. Papavasiliou, R, Jankovic, M., Suh, H.-Y., Nussenzweig, M.C. The Cytoplasmic 
Domains of Iga and Igp can Independently Induce the Precursor B cell Transition and 
Allelic Exclusion. J. Exp. Med. 182(5): 1389. (1995) 

35. Gong, S., & Nussenzweig, M.C, Regulation of an Early Developmental Checkpoint in 
the B cell Pathway by Ig(J. Science 272:411-414 (1996) 

36. Nussenzweig, A., Chen, C, da Costa Soares, V., Sanchez, M., Sokol, K., Nussenzweig, 
M.C., & Li, G.C. Requirement for Ku80 in Growth and V(D)J Recombination. Nature 
382:551-555 (1996) 

37. Kim, U., Qin, X., Gong, S. s Stevens, S„ Luo, Y., Nussenzweig, & Roeder, R.G. 
The B cell specific transcription coactivator OCA-B is essential for normal production of 
immunoglobin isotypes. Nature 383:542-547 (1996) 

38. Papavasiliou, F., Jankovic, M., 8c Nussenzweig, M.C. Surrogate or Conventional Light 
Chains Are Required for Membrane Immunoglobulin Mu to Activate the Precursor B 
Ceil Transition. J. Exp. Med. 184:2025-2030 (1996) 

39. Gong, S., Sanchez, M. & Nussenzweig, M.C. Counterselection against Du Is Mediated 
through Immunoglobulin (Ig)a-Igp. J. Exp. Med. 184:2079-2084 (1996) 

40. Cortes, P., Weis-Garcia, F M Misulovin, Z.» Nussenzweig, A. t Lai, J.S„ Li, G., 
Nussenzweig, M.C., & Baltimore, D. In vitro V(D)J recombination: signal joint 
formation. Proc. Natl Acad. ScL USA 93: 14003-13 (1996) 

41. Sawchuk, D.J. Weis-Garcia, F. Malik, S., Besmer, E. Bustin, M. Nussenzweig, 3V1C. & 
Cortes, P. V(D)J recombination: Modulation of RAG1 and RAG2 cleavage activity on 
12/23 substrates by whole cell extract and DNA bending proteins. J. Exp. Med. 185:2025- 
2032 (1997) 

42. Weis-Garcia, F., Besmer, E. Yu, W., Sawchuk, D. f Hu, Y., Nussenzweig, M.C. & Cortes, 
P. V(D)J recombination: In vitro coding joint formation. MCB 17:6379-6385(1997) 

43. Papavasiliou, F., Jankovic, M., Gong, S. & Nussenzweig, M.C. Control of 
immunoglobulin gene rearrangements in developing B cells, review. Current Opinions in 
Immun. 9:233-244 (1997) 

44. Nussenzweig, M.C. Tails to teach a B cell. Current Biology. (1997) 
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45. Nussenzweig, M.C. & Allison, Jim. Lymphocyte activation and effector functions. 
How signals are integrated in the immune system (Editorial Overview) Current Opinions 
inlmmun. 9:293-295 (1997) 

46. Papavasiliou, R, Casellas, R., Suh, H,, Qin, X., Besmer, E., Pelanda, R, Nemazee, D., 
Rajewsky, K., and Nussenzweig, 3VLC. V(D)J Recombination in Mature B cells: a 
Mechanism for Altering Antibody Responses. Science 278:298-301 (1997) 

47. Honghai, O., Nussenzweig, A., Kurimasa, A., Soares, V., Li, X., Cordon-Cardo, C, Li, 
W. f Cheong, N-. Nussenzweig, M.C., niakis, G., Chen, DJ. & Li, G.C. Ku70 is required 
for DNA repair but not for T cell antigen receptor gene recombination in vivo. 7. Exp. 
Med. 186:921-929 (1997) 

48. Lee, S.Y., Reichlin, A., Santana, A., Sokol, K.A., Nussenzweig, M.C. & Choi, Y. 
TRAF2 is essential for JNK but not NF-KB activation and regulates lymphocyte 
proliferation and survival. Immunity 7:703-713 (1997) 

49. Casellas, R., Nussenzweig, A. f Wuerffel, R., Pelanda, R., Reichlin, A., Suh. H., Qin, X- 
F., Besmer, E., Kenter, A., Rajewsky, K. and Nussenzweig, M,C. Ku80 is required for 
immunoglobulin tsotype switching. EMBO Vol 17 8:2404-241 1 (1998) 

50. Meffre, E., Papavasiliou, P., Cohen, P., de Bouteiller, O., Bell, D., Karasuyama, H., 
Schiff, C, Banchereau, J., Liu, Y-J., and Nussenzweig, M.C. Antigen receptor 
engagement turns off the V(D)J recombination machinery in human tonsil B cells. J. Exp. 
Med. 188:765-772(1998) 

51 . Qin, X-F., Reichlin, A., Luo, Y., Roeder, RG. and Nussenzweig, M-C OCA-B 
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